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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compsn. showing excellent 
property concerning to the dependence on coarse or fine patterns 
with which an excellent pattern form with high sensitivity and high 
resolution required for a photoresist for the production of a 
semiconductor and a liquid crystal display can be obtd., by 
incorporating a specified compd. into an epoxy resin and using a 
specified compd. as a radiation sensitive acid producing agent. 
SOLUTION: The compsn. contains an alkali soluble resin, a radiation 
sensitive acid producing agent and an epoxy resin. The epoxy resin 
contains epoxy compds. having four or more structural units of 
compds. expressed by formula I, and the radiation sensitive acid 
producing agent is a compd. expressed by formula II. In the formulae, 
each of R1 to R4 may be different and is a hydrogen atom, alkyl 
group, cycloalkyl group or the like, and the structural units of the 
compds. of formula I which may be different from others are bonded with at least one of the substituents, 
R5 is an allylene group, alkylene group or alkenylene group which may have substituents, and R6 is an alkyl 
group, aryl group, perfluoroalkyl group or the like which may have substituents. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a negative-mold radiation-sensitive resin composition containing alkalis soluble resin, a 
radiation-sensitive acid generator, and an epoxy resin, A negative-mold radiation-sensitive resin 
composition in which an epoxy resin contains an epoxy compound which has four or more structural units of 
compound (I) expressed with the general formula-ization 1, and a radiation-sensitive acid generator is 
characterized by being compound (II) expressed with the general formula-ization 2. 



[Formula 1] 




the hydrogen atom in which R 1 - may differ from R 4 mutually among the formula. An alkyl group, a cycloalkyl 
group, an aralkyl group, an aryl group, a hydroxyl group, A carboxyl group, a formyl group, the alkoxycarbonyl 
group, the sulfonyl group, the sulfonyloxy group, and the carbonyl group were shown, and the structural unit 
of said compound [ of these substituents / which may change mutually with either at least ] (I) has joined 
together. 
[Formula 2] 




<m 



(R 5 expresses among a formula an allylene group, an alkylene group, or an alkenylene group which may be 
replaced, and R 6 expresses an alkyl group, an aryl group, a perfluoroalkyl group, or a perfluoro aryl group 
which may be replaced.) 

[Claim 2]The negative-mold radiation-sensitive resin composition according to claim 1 which is that in 
which a radiation-sensitive acid generator contains compound (III) expressed with the general 
formula-ization 3. 
[Formula 3] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The negative-mold radiation-sensitive resin composition in which this invention is 
especially useful as a semiconductor and photoresist for liquid crystal display manufacture, . Contained the 
radiation-sensitive acid generator which has high sensitivity to light in detail, and corresponded to the 2.38% 
tetramethylammonium hydroxide developing solution usually used in a semiconductor manufacture site. The 
pattern shape excellent in high sensitivity and high resolution nature is acquired, and it is related with the 
negative-mold radiation-sensitive resin composition excellent in density dependency. 
[0002] 

[Description of the Prior Art]These days, progress of the densification in a semiconductor device and high 
integration is remarkable, and the definition in the ultra-fine processing technology is increasingly required 
to line width the field of 0.18 micrometer. And in order to respond to this, the light source which emits light 
in the ultraviolet rays of short wavelength, KrF, an ArF excimer laser, etc. are beginning to be used, and also 
development of the resist which induces an electron beam and X-rays is furthered. Use of the phase shift 
mask is considered as a means to realize high integration. When using a Levenson type phase shift mask 
especially, it is known that negative resist is useful (the "monthly semiconductor world" June, 1993 item, 94 
pages - 98 pages (press journal company)). 

[0003]Development of the negative resist composition which can realize densification of a device and high 
integration from such a background was desired. On the other hand in the semiconductor manufacture site, 
reduction of a production cost and improvement in productivity, and an improvement of work environment 
are demanded, and development of the photosensitive resin composition which meets the demand is desired. 
As a conventional negative-mold photosensitive composition, the constituent which consists of a mixture of 
cyclized rubber and a screw azide cross linking agent is known. However, this photosensitive composition 
had many things using an inflammable organic solvent as a developing solution or a rinse after development, 
and use had become a problem on work environment. 

[0004]About the negative-mold radiation-sensitive constituent containing an amino resin cross linking 
agent and a photo-oxide generating agent, many JP,10-293339,A is indicated as the start. The combination 
of amino resin and a trichloromethyHzed triazine series acid generator is indicated by JP,7-140660,A. 
However, in the radiation-sensitive resin composition containing this halogen type acid generator, having 
the problem that the emitted hydrogen chloride gas adheres to a photo mask is pointed out (refer to 
JP,8-95238,A). In JP,6-236024,A, the radiation-sensitive constituent which used various sulfonic ester as a 
photo-oxide generating agent is indicated. However, the outstanding pattern shape cannot be acquired in 
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this constituent. 

[0005]Although the photosensitive resist composition which uses an epoxy resin cross linking agent and 
sulfonic acidimide is stated to JP,4~291258,A, a radiation-sensitive resin composition suitable for a 
semiconductor manufacture use cannot be obtained only with the art currently indicated here. As a 
constituent containing an epoxy resin, although indicated by JP,6-59444,A and JP,1 0-10729 A in this 
gazette, it is indicated that amino resin is an essential ingredient as a cross linking agent. The 
novolak-type-epoxy-resin containing composition currently indicated by JP,1 0-62991 A It is inapplicable to 
the 2.38% tetramethylammonium hydroxide (0.27N tetramethylammonium hydroxide) solution which is an 
aqueous alkali developing solution currently used for usual in the semiconductor manufacture site. 
[0006]To W.Conley et al., SPIE vol.1262, and 49 pages - 59 pages (1990), the resist composition containing 
cycloaliphatic epoxy resin (Ciba-Geigy CY179) of two functional groups is indicated. However, the 
developing time for 2 minutes or more is required for this constituent also at the high-concentration 
developing solution of 0.32N, and the developing solution of 0.27N, and it is difficult to use as a resist 
composition for semiconductor manufacture in which high productivity is called for. The photosensitive 
composition containing cycloaliphatic epoxy resin of four functional groups indicated to JP,7-5301,A is a 
positive type. 

The negative-mold constituent made into the purpose differs in this invention fundamentally. 
[0007] 

[Problem(s) to be Solved by the Invention]In view of above-mentioned many points, this invention was made 
as a result of this invention persons' wholeheartedly research, and the purpose of this invention, A 
semiconductor, the high sensitivity required of the photoresist for liquid crystal display manufacture, and 
the pattern shape excellent in high resolution nature are acquired, and it is in providing the negative-mold 
radiation-sensitive resin composition excellent in density dependency. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a negative-mold 
radiation-sensitive resin composition of this invention, In a negative-mold radiation-sensitive resin 
composition containing alkalis soluble resin, a radiation-sensitive acid generator, and an epoxy resin, An 
epoxy resin contains an epoxy compound which has four or more structural units of compound (I) expressed 
with the general formula-ization 4, and a radiation-sensitive acid generator is compound (II) expressed with 
the general formula-ization 5. 
[0009] 
[Formula 4] 

[0010]the hydrogen atom in which R 1 - may differ from R 4 mutually among the formula. An alkyl group, a 
cycloalkyl group, an aralkyl group, an aryl group, a hydroxyl group, A carboxyl group, a formyl group, the 
alkoxycarbonyl group, the sulfonyl group, the sulfonyloxy group, and the carbonyl group were shown, and the 
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structural unit of said compound [ of these substituents / which may change mutually with either at least ] 
(I) has joined together. 



[0012](R 5 expresses among a formula the allylene group, alkylene group, or alkenylene group which may be 
replaced, and R 6 expresses the alkyl group, the aryl group, perfluoroalkyl group, or perfluoro aryl group which 
may be replaced.) 

[0013]As alkalis soluble resin, for example Phenol novolak resin, . Are represented by polyvinyl alcohol, 
polyhydroxy styrene, poly (meta) acrylic acid derivative, etc. The monomer which has acidic functional 
groups, such as a phenolic hydroxyl group and a carboxyl group, and one or more polymerization nature 
double bonds, (it is hereafter called "a monomer (a)".) — it is obtained by using one or more sorts — 
addition condensation system resin, (it is only hereafter called "addition condensation system resin".) — in 
addition, hydrogenation resin of the copolymer of hydrogenation resin of a hydroxystyrene homopolymer and 
hydroxystyrene, and the above-mentioned acrylic acid derivative, a methacrylic acid derivative and a 
styrene derivative can be mentioned. 

[0014]The resultant of phenols and aldehyde is mentioned as phenol novolak resin. As phenols, phenol, o- 
m- or p-cresol, A 2,5-xyienol, a 3,6-xylenol, a 3,4-xylenol, 2,3,5-trimethyI phenol, 4-t-butylphenol, 
2-t-butylphenol, 3-t-butylphenoI, 2-ethylphenol, 3-ethylphenol, 4-ethylphenol, 3-methyl-6-t-butylphenol, 
4-methyl-2-t-butylphenol, Hydroxy aromatic compounds, such as 2-naphthol, 1,3-dihydroxynaphthalene, 
1,6-dihydroxynaphthalene, and 1 ,7-dihydroxynaphthalene, are mentioned. As aldehyde, formaldehyde, 
paraformaldehyde, acetaldehyde, propylaldehyde, benzaldehyde, phenylaldehyde, salicylaldehyde, etc. are 
mentioned. The reaction of phenols and aldehyde is performed under existence of a catalyst, and it is 
carried out in bulk or a solvent. As a catalyst, organic acid (formic acid, oxalic acid, p-toluenesulfonic acid, 
etc.), inorganic acid (phosphoric acid, chloride, sulfuric acid, etc.), and divalent metal salts (zinc acetate, 
magnesium acetate, etc.) are mentioned. 

[0015]In a negative-mold radiation-sensitive resin composition of above-mentioned this invention, it is 
desirable to contain phenol novolak resin obtained in alkalis soluble resin from a phenolic compound 
containing 75 % of the weight or more of m-cresol. Especially phenol novolak resin used by this invention 
has desirable phenol novolak resin in which content of m-cresol is obtained 75% of the weight or more from 
100 or less % of the weight of a phenolic mixture, and above quoted phenols can be used for it as the 
remainder. As content of m-cresol in a phenolic mixture, it is 100 % of the weight 100 or less % of the weight 
of 85 % of the weight or more 100 or less % of the weight of 80 % of the weight or more most preferably still 
more preferably 100 or less % of the weight of 75 % of the weight or more. When content of m-cresol uses 
phenol novolak resin obtained from less than 75% of the weight of a phenolic compound, heat resistance and 
definition fall and it is not desirable. 



[0011] 
[Formula 5] 
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[0016]As the aforementioned addition condensation system resin, hydroxystyrene, 

hydroxy-alpha-methylstyrene, Addition condensation system resin which has the repeating unit in which at 
least one sort of polymerization nature double bonds of a monomer (a) which has acidic functional groups, 
such as phenolic hydroxyl groups, such as vinylbenzoic acid, acrylic acid (meta), crotonic acid, and maleic 
acid, and a carboxyl group, cleft is preferred. As a concrete example of such a monomer (a), For example, (1) 
Monomer which has phenolic hydroxyl groups, such as o-hydroxystyrene, nrr-hydroxystyrene, 
p-hydroxystyrene, alpha-methyl-o-hydroxystyrene, alpha-methyl-m~hydroxystyrene, and 
alpha-methyl-p-hydroxystyrene; 

(2) Monomer; which has carboxyl groups, such as acrylic acid, methacrylic acid, crotonic acid, maleic acid, 
and cinnamic acid, can be mentioned. 

[0017]Although it may comprise only a repeating unit in which a polymerization nature double bond of said 
monomer (a) cleft, as long as generated resin is alkali solubility, said addition condensation system resin, It 
can also have further other repeating units in which a polymerization nature double bond of a monomer 
(henceforth "a monomer (b)") which does not have an acidic functional group cleft if needed. As a concrete 
example of such a monomer (b), it is (3), for example. Aromatic vinyl compounds, such as styrene, 
alpha-methylstyrene, p-methylstyrene, and vinylnaphthalene; 

(4) (Meta) Acrylic ester compounds, such as methyl acrylate, acrylic acid (meta)-t-butyl, acrylic acid (meta) 
adamanthyl, and acrylic acid (meta) naphthyl (meta); 

(5) Aliphatic series vinyl compounds, such as t-butoxyvinyl and vinyl acetate; 

(6) (Meta) Nitrogen-containing compound which has polymerization nature double bonds, such as 
acrylonitrile, vinylpyridine, and vinyl pyrrolidone; 

(7) Acid anhydrides, such as a maleic anhydride; 

(8) Hydrocarbon system compound;, such as isoprene, butadiene, norbornene, and a cyclopentadiene, can 
be mentioned. 

[0018]In this invention, it is the purpose of adjusting suitably alkali solubility over an alkali developing 
solution of a resist tunic, and it is preferred to use addition condensation system resin obtained from a 
monomer (a) and a monomer (b) as alkalis soluble resin, although a kind of other repeating units contained if 
needed cannot generally prescribe content of a repeating unit which has an acidic functional group in such 
addition condensation system resin — usually — 15-95-mol % — it is 20-80-mol % preferably. Furthermore, 
said addition condensation system resin is protective groups, such as t-butyl group, t-buthoxycarbonyloxy 
group, and an acetyl group, besides a method of obtaining by addition condensation of said monomer, for 
example, After obtaining addition condensation system resin which has the repeating unit in which a 
polymerization nature double bond of a monomer which has the functional group which replaced a hydrogen 
atom of a phenolic hydroxyl group or a hydrogen atom of a carboxyl group cleft, target addition 
condensation system resin can be obtained by hydrolyzing the protective group. As a concrete example of a 
monomer which forms such a repeating unit, it is (9), for example. Monomer by which phenolic hydroxyl 
groups, such as p-t-butoxystyrene and p-t-buthoxycarbonyloxy styrene, were protected by a protective 
group; 

(10) Carboxyl groups, such as acrylic acid-t-butyl and methacrylic acid-t-butyl, can mention monomer; 
protected by a protective group. 
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[0019]Addition condensation for manufacturing said addition condensation system resin, According to a kind 
of a monomer (a), a monomer (b) used if needed, and reaction medium, a polymerization initiator or 
polymerization catalysts, such as a radical polymerization initiator and an anionic polymerization catalyst, 
can be chosen suitably, and it can carry out with proper polymerization gestalten, such as solution 
polymerization and an emulsion polymerization. As alkalis soluble resin of this invention, two or more sorts 
may use the aforementioned phenol novolak resin and addition condensation system resin, mixing. 
[0020]A more desirable negative-mold radiation-sensitive resin composition can be obtained as an 
alkalis-soluble-resin ingredient by making a phenolic compound (ballast) and a phenolic low molecular weight 
compound which has about 2-6 benzene rings especially contain. As an example of such a phenolic 
compound, tris(4-hydroxyphenyl) methane, compound (IV) shown by the following general formula-ization 6, 
and compound (V) shown by the general formula-ization 7 can be mentioned. 
[0021] 
[Formula 6] 




(IV) 



[0022] 
[Formula 7] 



OH 




[0023]By adding these phenolic low molecular weight compound, the solubility of the unexposed part to a 
developing solution can go up, and high resolution nature and desirable pattern shape can be acquired. By 
using above compound (IV) especially, the outstanding definition and more desirable pattern shape can be 
acquired. As an addition of such a phenolic low molecular weight compound, it is usually 25 or less % of the 
weight of 2 % of the weight or more 40 or less % of the weight of 2 % of the weight or more preferably among 
an alkalis-soluble-resin ingredient. When an addition is less than 2 % of the weight, the dissolution rate to 
the alkali developing solution of an unexposed part falls, and definition gets worse. When an addition exceeds 
40 % of the weight, the solubility of an exposure part goes up remarkably and desirable pattern shape cannot 
be acquired. 

[0024]As mentioned above, as a radiation-sensitive acid generator used by this invention, the sulfonic acid 
imide compound which is compound (II) of said general-formula-izing 5 can be mentioned. Especially in this 
invention, the radiation-sensitive resin composition which was excellent in the hardenability of an exposure 
part with the perfluoroalkyl sulfonic acid by which it is generated can be obtained by using the sulfonic acid 
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imide compound which has perfluoroalkyl groups, such as a trifluoromethyl group. Compound (HI) expressed 
with the following general formula-ization 8 as an example of representation of such a compound can be 
mentioned. That is, in the negative-mold radiation-sensitive resin composition of above-mentioned this 
invention, it is desirable to contain compound (III) expressed with the general formula-ization 3 in a 
radiation-sensitive acid generator. 
[0025] 
[Formula 8] 




[0026]In addition, acid generator the perfluoroalkyl sulfonic acidimide from which two or more sorts of kinds 
other than the above-mentioned perfluoroalkyl sulfonic acidimide differ as an acid generator in the range 
which does not spoil definition, or another may be contained. As this acid generator, it is (1), for example. 
Onium salt trifluoromethanesulfonate, such as triphenylsulfonium triflate and diphenyliodonium triflate; 

(2) beta-keto sulfones, such as bis(cyclohexylsulfonyl)diazomethane, bis(phenyl slufonyOmethane, and 
bis(phenyl slufonyl)diazomethane, and these alpha-diazo compounds; 

(3) Alkyl-sulfonic-acid ester compounds, such as benzoin tosylate and pyrogallol methanesulfonic acid 
triester, and aryl sulfone acid ester compound; can be mentioned. As content of an acid generator, 6.0 or 
less weight section 1.0 or more-weight section is 4.0 or less weight section 1.0 or more-weight section 4.5 
or less weight section 1.0 or more-weight section most preferably to alkalis-soluble-resin 100 weight 
section. Undesirably, when an addition is less than 1.0 weight sections, since the fall of sensitivity and the 
remaining rate of membrane of an exposure part fall, if 6.0 weight sections are exceeded, the dissolution 
rate of an unexposed part will fall and high resolution nature will not be obtained. 

[0027]As mentioned above, an epoxy resin as a cross linking agent used by this invention contains an 
alicyclic epoxy compound which has in intramolecular four or more structural units of compound (I) 
expressed with the general formula-ization 4. By using an epoxy resin containing an alicyclic epoxy 
compound of these four or more functional groups, it excels in transparency in an exposure wavelength, and 
a high resist pattern of hardenability can be formed. As what is marketed with a suitable epoxy compound, 
Daicel Chemical Industries, Ltd. make trade name:EPOLEAD GTs 400, 401, and 403 are mentioned. 
[0028]In addition to these epoxy compounds, other various alicyclic epoxy compounds. For example, 
cycloaliphatic epoxy resin (for example, trade name by Daicel Chemical Industries, Ltd.: the SEROKI site 
2021 P, the SEROKI site 2080) of three or less functional groups, cyclohexane oxide, vinyl cyclohexane oxide, 
etc. may be contained. The other epoxy compound, for example, bisphenol A diglycidyl ether, Butanediol 
diglycidyl ether, phenyl glycidyl ether, When various glycidyl ether compounds represented by epoxy type 
novolak resin etc. are used, there is inconvenience, such as aggravation of the development nature of an 
unexposed part, aggravation of the hardenability of an exposure part, and a fall of the heat resistance of a 
resist pattern formed on a wafer. On manufacture, since a chlorine-based impurity resulting from glycidyl 
chloride is included, many of these compounds cannot be conveniently used as a resist raw material for 
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semiconductor manufacture. When used, the alicyclic epoxy compound 2021 P, for example, 
above-mentioned SEROKI site, of three or less functional groups, membrane formation nature in an 
exposure part cannot fall, and a suitable resist pattern excellent in pattern shape and heat resistance 
cannot be formed. 

[0029]25 or less weight section seven or more-weight section is 18 or less weight section eight or 
more-weight section 20 or less weight section eight or more-weight section most preferably preferably [ to 
alkalis-soluble-resin 100 weight section ] as an addition of an epoxy compound used by this invention. If 
sufficient bridge construction for an exposed part is not acquired, reduction in a remaining rate of membrane 
and degradation of shape break out and an addition exceeds 25 weight sections when an addition is less 
than seven weight sections, degradation of shape and aggravation of definition occur due to the fall of a 
dissolution rate of an unexposed part, and it is not desirable. An additive which has compatibility in a 
constituent of this invention if needed further. For example, ingredients used commonly, such as a sensitizer 
which raises a color for improving the visibility of surface-active agents, such as resin for improving 
performance of a resist film, etc., a plasticizer, stabilizer, and a fluorochemical surfactant, and a resist 
pattern after development and the sensitization effect, can also be added. 

[0030]The above-mentioned constituent dissolves in a solvent and a negative type photoresist composition 
is prepared. As the above-mentioned solvent, 2-heptanone, cyclohexanone, methyl butyl ketone, Ketone, 
such as methyl ethyl ketone and 1,1,1-trimethyI acetone. Propylene-glycol-monomethyl-ether acetate, 
propylene glycol monoethyl ether acetate, Propylene glycol monoprppylether acetate, propylene glycol 
monomethyl ether, Propylene glycols, such as propylene glycol monoethyl ether and propylene glycol 
monopropyl ether. 2-methyl hydroxypropionate (methyl lactate), 2-ethyl hydroxypropionate (ethyl lactate), 
Aliphatic-carboxylic-acid ester species, such as 2-hydroxypropionic acid ester species, such as 2-propyl 
hydroxypropionate, ethyl acetate, propyl acetate, and butyl acetate, gamma-butyllactone, etc. are 
mentioned. These solvents may be used independently, and even if it uses combining two or more sorts, 
they are not cared about. As a suitable solvent, propylene-glycol-monomethyl-ether acetate (PGMEA) is 
especially mentioned as an example. 

[0031] A solution of a resist composition of this invention is prepared by filtering a solution of 5 to 50 % of 
the weight of solids concentration which totaled all the resist compositions in a resist composition solution, 
for example, for example with a filter with an aperture of about 0.2 micrometer. When forming a resist 
pattern from a resist composition of this invention, A solution of this resist composition by spin coating, flow 
casting, roll coating, or other means. For example, by applying on substrates, such as a wafer covered with a 
silicon wafer and aluminum, an organic antireflection film, and an inorganic antireflection film, and glass, this 
resist tunic is irradiated with radiation so that a resist tunic may be formed and a desired pattern may be 
formed. According to a radiation-sensitive acid generator to be used and a kind of alkalis soluble resin, **** 
corpuscular beams, such as X-rays, such as far ultraviolet rays, such as excimer lasers, such as ultraviolet 
rays, such as g line, h line, and i line, KrF, and ArF, and a synchrotron radiation line, and an electron beam, 
are used for radiation used in that case, choosing them suitably. According to a blending ratio of each 
ingredient in irradiation conditions, such as a dose of radiation, and a resist composition, a kind of additive 
agent, etc., radiation which was mentioned above is chosen suitably. 

[0032]Since influence of a basic impurity etc. which are contained in work atmosphere is prevented when 
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forming a resist pattern using a resist composition of this invention, a protective film can also be provided 
on a resist tunic. In this invention, in order to raise temperature of appearance of a resist tunic, calcinating 
after an exposure of radiation is preferred. Although the heating condition changes according to a blending 
ratio of each ingredient of a resist composition, a kind of additive agent, etc., it is usually 50~1 50 ** 
preferably 30-200 **. Subsequently, a predetermined resist pattern is made to form by developing negatives 
with an alkali developing solution. A radiation-sensitive resin composition of this invention for 30 to 90 
seconds by washing with water after development for 30 to 70 seconds more preferably in the 23 ** 2.38% 
tetramethylammonium hydroxide solution by which normal use is carried out in a semiconductor 
manufacture site, A resist pattern outstanding on a substrate can be made to form. 

[0033]In addition, as a developing solution, alkaline aqueous solutions other than the above may be used. For 
example, an alkaline aqueous solution which usually dissolved alkaline compounds, such as sodium hydroxide, 
a potassium hydrate, sodium carbonate, a specific silicate, an ammonia solution, ethylamine, Kolin, and 
piperidine, one to 10% of the weight so that it might become 2 to 5% of the weight of concentration 
preferably is mentioned. To said developing solution, a proper quantity of water soluble organic solvents, 
such as methanol and ethanol, and surface-active agents can also be added, for example. A 
radiation-sensitive resin composition of this invention is not limited to negative resist for semiconductor 
manufacture, and is useful also as negative resist for liquid crystal display manufacture, etc., for example. 
[0034] 

[Example]An example and a comparative example are shown below and the place by which it is 
characterized [ of this invention ] is clarified further. 

The alkalis soluble resin, the radiation-sensitive acid generator, epoxy resin, and solvent which are shown in 
the one to Examples 1-7 and comparative example 6 table 1 were mixed, and it dissolved, and by carrying 
out microfiltration with a 0.2-micrometer filter, the foreign matter was removed and the solution of the 
resist composition was obtained. After carrying out spin coating of the solution of the obtained resist 
composition on a 5-inch silicon wafer, calcination was performed for 90 seconds at 1 10 **, and the resist 
tunic was made to form. The 1 .0-micrometer-thick resist tunic was irradiated with radiation via the pattern 
mask by Hitachi i line (365 nm) irradiation equipment LD5010i (numerical aperture 0.40), and calcination 
after the radiation irradiation for 90 seconds was performed at 1 1 0 #*. Subsequently, it was made to dry and 
the resist pattern was formed, after developing negatives with the paddle method for 60 seconds with the 
developing solution which consists of 2.38% of the weight of tetramethylammonium hydroxide (TMAH) 
solution and rinsing for 20 seconds by deionized water. The obtained result was shown in Table 1. 
[0035] 
[Table 1] 
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[0036]The alkalis soluble resin, the radiation-sensitive acid generator, epoxy resin, and solvent which are 
shown in the seven to Examples 8-1 1 and comparative example 10 table 2 were mixed, and it dissolved, and 
by carrying out microfiltration with a 0.2-micrometer filter, the foreign matter was removed and the solution 
of the resist composition was obtained. After carrying out spin coating of the solution of the obtained resist 
composition on a 5-inch silicon wafer, calcination was performed for 90 seconds at 110 **, and the resist 
tunic was made to form. The 1.0-micrometer-thick resist tunic was irradiated with radiation via the pattern 
mask by NIKON KrF stepper NSR2005EX8A (numerical aperture 0.50), and calcination after the radiation 
irradiation for 90 seconds was performed at 1 10 **. Subsequently, it was made to dry and the resist pattern 
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was formed, after developing negatives with the paddle method for 60 seconds with the developing solution 
which consists of 2.38% of the weight of tetramethylammonium hydroxide (TMAH) solution and rinsing for 20 
seconds by deionized water. The obtained result was shown in Table 2. 
[0037] 
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[0038]Each ingredient and a solvent given in Table 1 and Table 2 are as follows. 

(1) Alkalis soluble resin (A1) : m-cresol /p-cresol^lOO/O [weight-average-molecular-weight (henceforth 
"Mw") =12,000 of the polystyrene conversion measured by cresol component composition (% of the weight) 
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and GPC] 

(A2) : m-cresol /p-cresol=80/20 [cresol component composition (% of the weight) and Mw=1 1,000] 
(A3) :m-cresoI / p-cresol = 50/50 [cresol component composition (% of the weight) and Mw=1 2,000] 
(A4): Polyhydroxy styrene [Mw=1 2,000] 

(A5): Poly (hydroxystyrene/styrene) copolymer [copolymerization ratio =80/20, Mw=1 0,000] 

[0039](2) phenolic compound (B1): — tris(4-hydroxyphenyl) methane (B-2): — compound (IV) expressed 

with the aforementioned general formulaHzation 6 

(B3) : compound (V) expressed with the aforementioned general formula-ization 7 

(3) Radiation-sensitive acid generator (C1) : compound (III) expressed with the aforementioned general 
formulaHzation 8 

(C2) : compound (VI) expressed with the general formulaHzation 9 
(C3) : compound (VII) expressed with the general formulaHzation 1 0 
(C4) : compound (VIII) expressed with the general formulaHzation 1 1 
[0040] 
[Formula 9] 




[0041] 

[Formula 10] 




[0042] 

[Formula 1 1] 



o 




[0043](4) Cross linking agent (epoxy resin) 

(D1) : EPOLEAD GT401 (weight per epoxy equivalent 220) (trade name) 
(D2) : EPOLEAD GT403 (weight per epoxy equivalent 278) (trade name) 
(D3) : SEROKI site 2021 P (trade name) (weight per epoxy equivalent 134) 
(D4) : phenol novolak epoxy resin (weight per epoxy equivalent 214) 
(D5) : bisphenol A diglycidyl ether (weight per epoxy equivalent 184) 

(5) solvent (F1):2~heptanone (F2): — propylene-glycol-monomethyl-ether acetate (F3): — 2-ethyl 
hydroxypropionate [0044](6) Optimum light exposure : light exposure (7) to which a 0.45-micrometer line 
and space pattern is finished in 1:1 Resolution: The size of the minimum resist pattern currently resolved 
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when it glares by an optimum light exposure was measured, and it was considered as resolution. It is shown 
that x seal was not able to form a line and space pattern. 

(8) Tapered angle : the substrate which has a resist pattern after development was cut, the angle which a 
substrate and the 0.45-micrometer line and space pattern side inside make with an electron microscope 
was measured, and it asked as a tapered angle. 

[0045]The radiation-sensitive resin composition of this invention can be used conveniently for ArF 
exposure. The example is shown below. 

In example 12 Example 8, poly (acrylic acid / maleic anhydride / methyl methacrylate / NORUBO nil 
acrylate) [copolymerization ratio =20/10/40/10 and Mw=1,100] are used for base resin (alkalis soluble 
resin), Exposure was changed into the ArF (wavelength of 193 nm) exposure device, and also it processed 
similarly, and a 0.18-micrometer line and space pattern was obtained. The optimum light exposure was 20 
mJ/cm 2 and the tapered angle was 86 degrees. 
[0046] 

[Effect of the Invention]Since this invention is constituted as mentioned above, the following effects are 
done so. 

(1) The pattern shape which contained the radiation-sensitive acid generator which has high sensitivity to 
light, and was excellent in the light exposure dependency as negative resist for semiconductor manufacture, 
and was excellent in high resolution nature can be acquired. 

(2) Although especially the negative-mold radiation-sensitive resin composition of this invention is useful as 
negative resist for semiconductor manufacture, the pattern shape which was excellent in high sensitivity 
and high resolution nature also as negatives resist for manufacture, such as other uses, for example, a liquid 
crystal display etc., is acquired, and it is excellent in density dependency. 

[Translation done.] 
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